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Hydroxylamine, NHrjOH Is forraed by the action of nas-
cent hydrogen upon nitric acid, the oxides of nitrogen or the ni-
trates .
HN0,^+3H2=NHg0H+SH20
2N0+3Hp=2NH^0H
The nascont hydrogen is evolved from tin and hydrochloric acid and a
stream of nitric oxide passed through the niixturo. The hydroxylamine
thus forraed is purified by passing hydrogen sulphide through the
solution. The tin is precipitated as the sulphide and removed by
filtration. The filtered solution is then evaporated to dryness and
the hydrochloride of hydroxylamine NHgOH.HCl is dissolved out of the
residue by means of absolute alcohol. The latter is distilled off
and the residue is converted into the sulphate by treating with sul-
phuric acid,
Hydroxylamine is also prepared by boiling potassium
hydroxylamine disulphonate with water,
2N(0H) (SOj^K)g +4HgO=(NHgOH)2S04+SH2S04+KgS04
The potassium sulphate is removed by crystallization. The hydroxyla-
mine can be obtained in solution from the sulphate by the addition of
barium hydroxide.
+C, A. Lobry de Bruyn prepared hydroxylamine in the
following manner: -One hundred grams of hydroxylamine hydrochloride
were dissolved in six hundred c.c, of absolute methyl alcohol at a
gentle heat. The calculated quantity, to leave hydroxylamine hydro-
chloride in slight excess, of a concentrated solution of sodium
methyl oxide was then added while the solution was still hot, the
sodium cJiloride was filtered off and the filtrate was distilled at
+Ber, 27, 967-970

a prossuro of from IBO-J^OO m.m. The alcohol carried over little
hydroxylaraine at this reduced prossuro. When most of the alcohol
had distilled over, dry ethor was added to the residue, Thio now
separates into two layers, tho upper containing 5. 5^. of hydroxyla-
mine and the lower 53.5^. A portion of the lower layer was separate-
ly distilled under a pressure of 165 m.m. until a temperature of
86° was reached. The residue then contained 70% of free hydroxyla-
mine. After an interval of six weeks, during which time some decora-
position took place, all the solutions were mixed and distilled
under a pressure of 60 m.m. The first portionn of the distillate
contained ammonia and methyl alcohol, then a fraction containing
32^ of hydroxylamine was collected. The residue containing Q0% of
free hydroxylamine was fractionally separated into three parts. The
first contained 27 ,2% , the second, about 60^, and the third portion
solidified in the cooled receiver forming long needles. The last
part of this passed over at 70° and 60 m.m. The solid substance
after being pressed between filter paper gave a hard crystalline
mass containing 99.4^ of free hydroxylamine.
Free hydroxylamine is a very hygroscopic substance,
o
which rapidly liquefies in the air and melts at 27.5 . Sodium
chloride is readily dissolved by hydroxylamine, in these properties
it resembles ice. Free sodium attacks tho solid violently. Free
hydroxylamine is odorless and denser than water. When heated rapidly
on platiniira foul, it explodes with a fine clear yellow flame. It
dissolves very little in chloroform, benzine or ether. When exposed
to the air the solid first liquefies and then disappears by evapora-
tion. The hydroxylamine, molted forms a rather thick liquid, a slxtj;
percent solution shaken with methyl iodide and methyl alcohol forms
a white crystalline mass after several hours. Bromine and iodine
attack hydroxylamine with violence.
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+When a. '10% BOlution of hydroxylamine hydrochloride
or sulphate ia eaturated with sulphtJrous anhydride and evaporated,
amrnonium oulphate is formod-
HgSOg + NIIgO.H Cl-NH^ HSO^ + H CI
When the hydrochloride ia warmed with phosphorus pontachloride , a
reaction takes place and when the water solution is evaporated, the
hydroxy lajnine has been converted into ammonium chloride. By hydrogen
peroxide, hydroxylamine is oxidized directly to nitrogen and nitric
acid, the oxidation being carried out in presence of sodium hydrox-
ide. The chief product of oxidation is nitric acid, only a small
amount of nitrogen being formed. The experiment of the action of
sulphurous anhydride on aqueous hydroxylamine hydrochloride is crit-
icized by Rasching and Bruhl, who point out that in the change the
hydroxylamine does not act as an oxidizing agent, but simply con-
denses with the sulphurous anhydride, which undergoes hydrolysis.
I- Hydroxylamine is decomposed in the presence of hydro-
gen ferrocyanide with the formation of violet crystals of ferro-
cyanide and nitro prusaide. When boiled with an equal weight of
potassium ferro cyanide in aqueous solution hydroxylamine hydro-
chloride yields ammonium chloride, potassium nitro prusside, hydro-
gen cyanide, nitrogen and ferric ammonium ferro cyanide,
^^2 \}^^ ^ ^^4j2> which separates out as a deep blue crystal-
line powder of purple lustre. This compound is also formed when
hydroxylamine hydrochloride is boiled with potassium ferri -cyanide
in aqueous solution, and remains unchanged when treated with water,
dilute mineral acids, oxalic acid, or glacial acetic acid. The
color remains the same when the crystalline violet salt is digested
•fBer. 52, 241-45
+Ber 39, 2204-2208
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"HI
with 4% ainmonluin hydroxido solution. Tho quantitative expQrlmont
shows that one-half ia converted into nitro prusside, and the other
half into ferric -amnoniuin ferro -cyanide,
+The action of CNBr on hydroxy laraine ia almost explp-
Bive
,
2 CNBr+SNHg0H=HCN+Ng4-C0g+NH^Br+HBr
.
o
The reaction is modified by working at a temperature of-20 and with
the compounds dissolved ir a mixture of absolute methyl alcohol and
ether. Then a 75^ solution yields di -hydroxy-guani dine hydro- bromide
OH.NH,C(NH)NH.OH,HBr. The action probably takes place as follows :-
CNBr + NH^OH = CN.NH.OH + HBr
OH.NH.CN + NHgOH,HBr = OH.NH,C( :NH)NHOH.HBr
The crystals are colorless flat hygroscopic needles,
±Cinsa and Luzzatto made experiments on the toxicity
of hydroxy lamine, the influence of its presence on the oxidation
products in the urine of animala to which hydroxylamlne had been
administered, Tl^e blood was examined spectroscopical ly . As a
poison hydroxylamlne is four or five times as powerful as nitrous
acid. In the blood the hydroxylamlne is oxidized first to nitrous
acid, then reduced to nitric oxide. The most probable interrcddiate
action is the formation of di-hydroxyl ammonia.
NHgOH-^NHCOlUg •»N(0K)2 or
NHgOH-^NO-^HNOg and
IIKO+HNO =SNO+H^O The blood spectrum indicates the presence of
a nitric oxide compound of haemogeobin together with methaemoglobin.
+Ber. 38, 1445-61
±J, of Ghem, Soc, Ab. 94, 876
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Qutmtitativp Deterralnatl one
+The met2:iod of Moyelfrigh in which Uie hydroxylamlno
was determined by titration with free iodine in presence of sodium
phosphate and .Magnesium 05clde(Mg 0)was tried. The oxidation reac-
tion is quantitative only when one is careful to neutralize the hy-
driodic acid formed. Potassium carbonate is not alkaline enough to
completely neutralize the acid but either sodium phosphate or mag-
nesium oxide work well. To the hydroxylamine solution, add suffi-
cient amount of sodium phosphate and a slight excess of iodine solu-
tion and titrate back with sodium thiosulphate
. If the amounts of
hydroxylamine and used iodine are figured from atomic weights, one
molecule of hydroxylamine salt requires two atoms of iodine. It fol-
lows that one molecule of hydroxylamine is oxidized by two atoms of
iodine if the hydriodic acid formed is neutralized at once,
2NH^0H+SIg=Np0+Hg0+4HI and proves accurately this formula by eudio-
metric analysis of gases formed by the oxidation.
The results obtained by this method were unsatisfactory.
Iodine solution of which 1 c.c. =Q= .007676 grams of iodine =0=
.0009972 grams of hydroxylamine per c.c, was used.
2NH^0H.HC1 + 2Ig =:N^0 +Ho0+4HI
Wt. NHoOH.HCl
taken ^ found
c .c .NagSgOg
used
U,C,oriodine solu-
tion taken
c.c. or ioame solu-
tion used^
1.0496g. .0541g
2.0985g. .1155g
3.0598g. .0475g
4.0316g. .0378g
5.0622£>. .070Sg
3.4 c.c,
1.55C.C.
2,3 c.c.
.85c.c.
2.9 c.c.
3c!U.8B c.c.
57.11 c.c.
25.68 c.c.
19.15 c.c.
37.85 c.c.
"16. Sb c.c.
55,00 c.ol
22.55 c.c.
.18.00 c.e.
33.85 c.c.
^ Ber. 10, 1940-48

In niombers one, two, and three sodium phosphate, sind in four and
five raagnesjuin oxide was used as a neutralizing agent. A teat was
run to see if titration with thiosulphate was accurate in presence
of alkali.
c.c, of I used c.c. NapSg05 used 1 c.c. NapSgOg
=:/^= 2c. c. 'I
.
3.24 2.34 1.384 c.c. I
3.1 2.25 1.380 " "
In presence of Na^PO^^
4.1 1.55 2.64
5.4 2.34 2.307
In pre 3 ance KgO
6.5 3.2 2.03
is added
When - : E2S0zi^ to neutralize the excess
of Na^PO^
3 1.85 1.621
2.2 1.70 1.295
of Mg
2.5 1.9 1.32
The determination was as follows: -To the weighed por-
tion of NHgOH.HCl an excess of the neutralizing agent was added and
the solution made up to about one hundred cuhic centimeters and
immediately titrated with the iodine solution of known strength^
it was found from the tests that the object is to get as small
an excess of the neutralizing agent as possible and also a small
excess of iodine to be titrated back with thiosulphate because when
sulphuric acid is added to neutralize any excess of alkali, it will
set free hydriodic acid again. Further determinations with iodine
solution in which magnesium oxide was used as the neutralizing
agent gave the following results:-

~
"7 "~
No. of Wt.NHgOH.HCl c.c. of Iodine c.c. of Na SgOg
Expt. taken *^ found taken used used
1 .0122g .01474g 10.85 7.15 4.85
2
.0770f; .0705 g 36.7 33.57 4.10
3 .0779g .0768 g 39.85 36.75 3.25
4 .0863g .0858 g 42.41 40.88 1.53
5 .0411g .0395 g 21.5 19.03 3.25
To calculate -
NH20H.HClJl2=X : (NO cc I x factor) X = Wt. in grams of NHgOH.HGl.
+The next method tried was the reduction of ferric sulphate
with hydroxylamine and the estimation of the ferrous salt with known
permanganate solution. +Ebler and Schott usey chis method and claim
to get good results . About one-tenth of a gram of the hydroxylamine
salt is dissolved in a little water and a known weight of ferric sul-
phate and a few c.c. of sulphuric acid are added. The solution is
heated to 90° and kept at that temperature for five minutes. The hy-
droxylamine in hot acid solution is oxidized by means of ferric salts ;
to nitrous oxide and water.
2NH2OH+ Og =N20+3H20
and an equivalent amount of ferrous salts are formed.
SNHgOH +2Fe2(S04)3=4FeS04 +2H2SO4+H2O ^NgO
The amount of ferrous salts being determined by titration with perman-
ganate. If only slightly more than theoretical amount of ferric salt
is added, the oxidation of hydroxylamine takes place thus-
2NH2OH +30=3H20 +2N0 So it is impossible to obtain accurate results.
The potassium permanganate used contained .00489 g. avail-
able per c.c, being standardized with ferrous ammonium sulphate
and ammoriiJim oxalate.
+Ber. 10, 1940-48
+ J. prakt chem. 78, 289-342
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No. of Wt. NHgOH.HCl c.c. of KllnO used
Expt.
taken found
.1 .1931 g .1665 78.8 c. 6.
2 .1121 g .0971 46.95 "
3 .0737 g .0559 24.75 "
4 .1207 g .0924 43.55 "
5 .0935 g .0874 41.25
2NH40H.HC1:02 =Xi (No c .0 KIviri04 used X factor) X = W$. of NHgOH.HCl
The most accurate quantitative method found and the one
used for all the later quantitative estimations of hydroxylaraine, was
the one of Ststhler"*" where-by the hydroxylamine is reduced by means
of titantffius sulphate or oxide.
Ti^Or^ + NHoOH = 2Ti0„ + NH, An excess of the titanium solu-
tion is used and the excess titrated with standard permanganate. The
process is asfollowsi- To a small weighAd portion of hydroxylamine
salt, add about 50 c c. water and allow carbon dioxide to pass into
it for several minutes before adding the titanium solution. Let
stand for some time to allow it to act, otherwise the action will be
between the hydroxylamine and the permanganate, then titrate the
excess of titanium solution with permanganate. A decided end point
is noted. The titanium solution was prepared by fusing titanium oxide
Ti Ogwith potassium acid sulphate, then dissolving in water acidified
with sulphuric acid. The titanium solution is reduced from Ti (80^)2
to Ti (SO.)^ by means of nascent hydrogen evolved from zinc and sul-
phuric acid. Permanganate standardized by ferrous ammonium sulphate
1 c.c. being equivalent to .000234 g was used to get strength of th^
titanium solution.
1 c.c. KMn04= =1.24 c c. titanium solution
Since 1 c.c. of permanganate contains .000234 grams of Ox-
ygen, then oxygen required to oxidize 1 c.c. of titanium solution wil
be .000234 divided by 1.24 or .00018 89 grams.
+ Ber, 37, 4732-39

Since - ^
112(304)3 +aNH20H + 2H2S04=Ti (304)2 + (NH4)2S04 + HgO, one gram
molecule of hydroxylaraine gives for oxidation sixteen grams of oxy-
gen. 69.5 : 16 =X: (.0001889 x number of c.c. of titanium solution
used)
grams of NH20H.HCli Ti solution
used found
.0193
.0055
.0041
.1595
.0034
.01922
.00758
.00402
.1693
.00342
taken"
25
10
15
210
10
C.c. K Mn O4
used
1.2
.95
7.5
2.5
4.7
With titanium solution, of which 1 c.c. requires for oxida-
tion 1.28 c.c. of permanganate equivalent to .000183 grams of oxygen,
the following results were obtained;-
No. of
Expt
.
g. NHg
taken
OH.HCl
found
C,C.KMn04 Ti Solution
taken used
1 .0171 .0175 2.25 25 CO. 22.12 c,c.
2 .0074 .0072 4.55 15 c.c. 9.18 c c
.
3 .0390 .0468 16.4 80 c.c. 59.01 c : c
4 .0254 .0131 10.95 50 c.c. 35.98 c.c.
5 .0275 .0264 1.35 35 c.c. 33.27 c.c.
6 .0351 .0324 7.00 50. CO. 41.02 c.c.
7 .0340 .0324 3.25 45 . . . 40.74 c.c.
8 .0149 .0145 1.35 20 CO. 18.27 c.c
In number three the result is too high and in number four
far too low, this error is very likely du© to conditions, either the
hydroxylamine hydro-chloride and titanium solution did not stand long
enough to thoroughly react or an excess of titanium solution was not
added and the action was between the permanganate and the hydroxyla-
mine. The best results were obtained when the salt was allo?/ed to
react for five minutes or more in a rather strong sulphuric acid solu
tion and in an atmosphere of carbon dioxide before titration with
permanganate
.
Another method ,not before worked out is the reduction of
chromic salts. The reduction was carried out in the absence of ox-
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ygen and aBnumed to be similar to ferric sulphate reduction.
2Cr2( 30^)3 + SNHgOH = 4CrS04 + 2HgS04+ NgO +H2O, although none
of the gases were analyzed. An excess of the chromic salt was added
to a weighed amount of the hydroxylamine hydrochloride, then the
chromous salt formed was titrated with known permanganate. The hy-
droxylamine salt and the chromic sulphate were allowed to stand for
some time in a carbon dioxide atmosphere, the solution was heated
to boiling to drive off the oxides of nitrogen assiamed to be pres-
ent because when the solution is not heated the reduction power is
increased very much. This metliod is simple yet accurate, decided
end point being brought out in the green chromate solution by the
permanganate.
No. of Wt. NHgOH.HCl Wt. NHgOH.HCl C.C KMnO^
Expt. taken found used
1 .0543 g .0530 "g 10.8
2. .1785 g .1652 g 33.4
3 .0434 g .0409 g 8.35
4 .1045 g .1036 g 21.1
5 .0776 g .0765 g 15.6
6 .0515 g .0506 g 10.3
1 C.C. KMnO^ = = .00113 gO
2NHgOH.HCl + 20 = N^O + 3Hg0
69,5:16 = X : (No. c.c, KMnO^ x factor)
X = Wt. of NHgOH.HCl.
+L.J. Simon *s volumetric method of determining hydroxyla-
mine salts is by direct titration with potassium permanganate in
neutral solution. The hydroxylamine aloi. e, being oxidized
2KMnO^ + 4 )NHg0H)g HgCgO^ = 2MnC204 + 2mC^04 + NgO + 3Ng+ 15 HgO
+ Oompt. rend. 135, 1339-42
140, 659-661
140, 724-27

One molecule of permanganate oxidizes four molecules of hydroxyla-
mine . In presence of oxalic acid, the acid is oxidized. The oxidatior
of the sulphate is as follows
4KMn04+ 5 j^)NH20H )2H2S0J = 4MnS04 + K2SO4 + 2KNO2 + 2N2O + 2N2+2OH2O
If sulphuric acid is added, the nitrite is oxidized. The reducing
power is increased if the solution is but slightly acid. The accu-
racy also depends upon the temperature and the rate of titration.
Owing to the varying reducing effects of the acid with
which the hydroxylamine is combined, better results are obtained if
an equivalent amount of sodium oxalate is added to the solution of
hydrochloride, nitrate or sulphate of hydroxylamine. Then the mix-
ture behaves as if it were pure hydroxylamine oxalate and can be
titrated exactly with permanganate. The results are not effected if
there is an excess of oxalic acid. Slightly abnormal results are
obtained when the quantity of sodium oxalate in excess of the theory
is very small, due to its action in reducing the hydroxylamine oxalatfi
The following were done with hydroxylamine in presence of sodium oxa-
late.
grams NHgOH.HCl- c^c. of Kl^InO^
used-
.
found used
.2697g. .1534g. 51.25 cc.
.1766g. .1171g. 21.10 o.c.
1 cc. KMn04 =C= .000113 g. oxygen.
Double Salts of Hydroxylamine.
Many double salts of hydroxylamine have already been pre-
pared, some done in aqueous solution and many containing water of
crystallization. Some of the double salts formed in this manner are
as follows:- Compounds of hydroxylamine with metallic carbonates:
+Zeit, anorg. Chem. 5, 129-46 By Goldschmidt and Syngros.

Di -hydro xyl amine zinc carbonate Zn(NH20)pC03 a white, micro-cryatal-
line powder, insoluble in water.
Manganese chloride mixed with sodium carbonate and hydroxylamine hy-^i
dtroohloride gives a white precipitate of 4MnCO2.3NH3O.2H2O.
A similar compound is formed with cobalt.
Cadmium chloride forms a double salt with hydroxylamine of formula
(CdCNHgO )2Cl2 ) which crystallizes in white prisms of sp.gr. 2,72 at
18^
Several compounds of cobalt are known, +the compound
CoClg.2NK.5O is in form of pink crystals, which decompose readily
with the formation of nitrous acid. When the crystals are heated the;r
give ammonia and ammonium chloride. C0OCI.2NH2O is an unstable insol-
uble substance, obtained by passing oxygen at a reduced pressure
into an alkaline solution of cobaltic chloride and free hydroxylamine ,
Yellow crystals of CoClg.SNHgOH are formed when the second compound
is suspended in alcohol and treated with alcoholic hydrochloric acid.
Acidified water or concentrated sulphuric acid dissolves these crys-
tals without decomposition. An oxalate of the formula
Cog( 0204)3. I2NH3O is known.
Copper forms compounds similar to the cobalt
—
Cu3O4.NH3O.2H2O, soluble in hot water, but not dissolved by cold.
An oxidation of the crystals is accompanied by fomation of a stable,
brown product.
Manganese forms very stable salts-- MnCl2«2NH30, decompos-
ing at 150-160? MnSO4.NH3O.2H2O, a white powder, insoluble in
water.
+ Ber. 27, 401-406.

+Kohlschutter prepared the compounds—HO-Ca-ONHg from lime and hy-
droxy lamine, a white powder and a strong reducing agent.
NH4O .WO4.NH4, a tungstate, giving thick crystalline tablets.
NH4.HPO2.NH4O, white needle-like crystals
HP02(NH40)2, colorless needles, which when heated burn with a green
flame and evolve hydrogen phosphide.
are
(H2P02)2('^^^3'^ )3^2> thin plates which melt at 86° and, easily soluble
in water at 90°.
The first phosphorus salt is obtained from phosphoric acid, and the
second from di sodium phosphite,
Metavanadic acid VO3H yields three crystalline products
—
VQ3H ( NH3O ) 3 , VO 3H (NH3O ) 2 (NH3 ) 2 , VO3H (NH3O ) 2 ( NH3 )
2
The first two separate out in lemon yellow crystals, the third can-
not be obtained in the pure state.
The neodymium compound NbOgHCNHsO)^ is a white powder
slightly soluble in water and explodes with a yellow flame when
heated*
Uhlenhuth prepared the following compounds--
NiS0^.6NH20H, red, quadratic crystals which belong to the triclinic
system, the figures and measurements being given.
Pt(NHgOH )^(0H )2, snow white crystals, insoluble in alcohol or ether
but readily soluble in mineral acids. Nitric acid decomposes the
crystals
.
Pt(NHgOH)4 SO^, large triclinic crystals.
Pt(NH20H)^Clg, flat needles.
Pt(NH20H)2Cl, a yellow salt.
Pt(NH20H)2Cl2, a blue salt.
(NHgOH )gH2Pt (ON )^.2H20, soluble red crystals, stable at ordinary
temperatures.
iAnnalen 307, 332-334
+ Zeit. anorg. Chem. 16, 463-74 + Annalen Sll, 127-28

+ Aiitonoff gives the oorapouncls of haloid salts of metals with
hydroxylsamine as follows obtained from aqueous alcoholic solution.
UgClg.SNHgO.SHgO
2CaCl2.3NH^0.6HoO
2CaCl25NHgO 4HgO
CaClg 2NH3O SHgO
OaClg SNHgO HgO
Ca Clo 2NH^,0
4CaCl2NH30 20HgO
2 Sr Clg 5NH3O 2H2O
2Sr Clg 9NH3O SHCl.HgO
BaClg.NHgOH. 2HgO
An aqueous solution saturated at 20° contains about one
percent CdClg 2NH2OH, 44. 4^^ of MgCl2.2NH3O.2HgO and about 56.6:^
of CaCl2.2NHg OH.H2O.
+ Maxwell Adams prepared the following salts
—
NHgOH.HBr, large white crystals, which are very solube in water,
2NHgOH'HBr white plates,
mercuric chloride combines with hydroxylamine hydrochloride to form
Hg Clg. 2NH20H(NHgOH.HCl)g,
Hg Clo.NHgOH.HCl and 2HgClg [(NH^^O )gHCl| 5
The bromide Hg Br2 2NH3O {NH30.HBr)g ^nd the bromide of cadmium
Cd Brg 2NH3O and Cd F23NH3O are also formed.
|W.H. Rosa found that hydroxyl ammonium sulphate melts at
163° with decomposition and breaks up as follows :-
3(NH30H)2S04 =(NH4)2S04 + 2SO2+2N2O + SHgO
+Jour. Russian Phys. Chem. 600. 37, 476-83
+Am. Chem. Jour. 28, 198-219
*Jour. Chem. Soc. Ab. 1906, 19
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The chloride melts at 157^, decomposes according to —
3 ^OH NH„Cll =NH .01 + 2HC1 +No+3H„0
The phosphate is only slightly soluble in cold water but
readily forms supersaturated solutions. When heated in a vacuum,
it decomposes according to —
2(NH20H)3 P04=6NHoOH +HgO +H4Pg0r7 . In an open vessel it decomposes
at 148° into ammonia, water, phosphoric acid, nitrous acid, and
ammonium phosphate.
Salts of hydroxylamine in anhydrous solution.
None of the preceding experiments, from which double
salts were obtained, were carried on in anhydrous solution, and
the object now, is to see if salts like copper sulphate will crys-
tallize with hydroxylamine in absence of water. As the hydroxyla-
mine was found to be more stable in methyl alcohol than in ethyl
alcohol, absolute methyl alcohol was used as the solvent. The abso-
lute methyl alcohol after being boiled several days with calcium
oxide, and allowed to stand several hours over metallic calcium,
was distilled and tightly corked. The ether used was dried over
calcium chloride.
The weighed amount^about 10 grams ^of hydroxylamine hydro-
chloride was dissolved in 60 c.c. of absolute alcohol and then the
calculated amount of freshly prepared sodium methylate added. Ether
was now added to precipitate the sodium chloride and the clear solu-
tion of free hydroxylamine was filtered off and used to dissolve
metallic salts, as copper sulphate, nickle sulphate, manganese chlo-
ride etc. In every case the salts were arjhydrous.
Using ten grains hydroxylamine hydrochloride xvould be about
the same as adding five grams free hydroxylamine and making up to
about one hundred and tv;enty-five c.c, the solution would contain
about .04 grams per c ,c .
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In trying to determine amount of hydroxylamine in colu-
tion v.'ith titanium solution, no concordant results were obtained,
.000464, ,000234, .00053 grams respectively. No reason has yet
been found why the titanium would not react quantitatively with
the hydroxylamine in alcohol solution.
But the method of reduction of ferric sulphate worked
accurately enough for strength of solution giving .0435 and .0471
grams per c.c. of the solution.
c.c. of NHpOH sol. c.c. KiSnO. Wt. KHpOH
used to oxidize
^sed. the FeSO^ per co. solution
10 69.3 .0433 g.
20 192.8 .0471 g.
Knowing approximately the strength of the hydroxylamine
solution, and allov^ring an excess over the amount to crystallize
with anJhydrouB copper sulphate to form CuSQ^.6NHgOH, the green solu-
tion (obtained by allowing the alcoholic hydroxylamine to stand over'
anhydrous copper sulphate) was filtered and allowed to crystallize
in a quiet room at a temperature below fifteen degrees. The crys-
tals came down very slov/ly, some taking two weeks or over. They
are very easily decomposed as soon as brought into the air, so that
great care and haste has to be taken in successfully getting the
crystals out of the solution, dried, and the hydroxylamine determined
before the crystals decompose. The copper crystals were beautiful
green, transparent crystals, but in decomposing they left a white
powder in every way similar to the anhydrous salt used to start with.
It was found that the crystals came down sooner from a more
saturated solution, gotten by allowing the hydroxylamine solution to
stand over the anhydrous copper sulphate for several days, then fil-
tering and crystallizing.
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v/ere
The cryBtals taken frcn the soluti or dried on filter paper and a
porous plate and poured into a weighed tube. The portions for anal-
ysis were weiglied by difference and the work done as rapidly as
possible. The hydroxylamine being determined by Stahler's method--
Add an excess of titanium solution and titrate the excess with
standard permanganate. Care must be taken to allow time for titani-
um and hydroxylamine to act else the reaction will bo betv/een hydrox-
ylamine and permanganate which is far from quantitative.
+ The copper in the crystals was determined electrolytically accord-
thc
ing tr^method of Smith. The solution is placed in a clean weighed
platinum dish and acidified with a few drops of nitric acid, and
then electrolysed with a current of .09 amphere and 1,9 volts for
four to five hours. At the end of that time the liquid is tested to
see if copper is all precipitated. If so, the acid solution is si-
phoned off and the precipitate of metallic copper washed with hot
water and then alcohol. Dry below 100° and weigh when cool. As the
strength of the titanium solution changes when standing, its strength
had to be found each time by titration with permanganate. The perman-
ganate is :?5= ,000113 g. per c.c.
The follov/ing results were obtained, numbers 3 and 4 were from, the
same sample of crystals.
Determination of copper.
No. of
Expt. Wt. in g. ?/t. Cu_y\_Wt. in g. ^ of CuSO. fonnula of
Cryst, taken found ~v~CuS04 theory found compound
1 .5596 . .1367
2 .0385 .0129
3 ,100P .0331
4 .0708 -.0235
5 .2205 ,0543
,3430 61.69
.0323 82.79
.0828 82.79
.0586 82.79
.1362 61.69
61.3 CuS04.3NHpOH
83.89 CuSO .NH,0H
82.63 CuSOT.NhSoH
82.77 OuSO|.NHpOH
61.77 CUSO4.3NH2OH
+Smith Electro Chem. 58
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Cryotals of nickle sulphate with hydroxylaraine were
obtained in a similar manner to the copper crystals, but in much
less time. The hydroxy lamine was determined in the same way, the
nickle by electrolysis according to Smith—To 50 c.c. of a solution
containing about one- tenth of a gram of nickle, add 100 c.c. of
ammonium hydroxide and 10 c.c. of ammonium sulphate and use a curreni
of ,5 to ,7 ampheres and 2,8 to 3.3 volts for 3 or 4 hours. At tho
end of that time test the solution with potassium sulphocarbonate and
if only a faint rose color appears the precipitation is complete.
The following results were obtained with nickle crystals with hy-
droxylaraine j - KMnO^ =C= .000113 g. per c.c.
I



Tho easiest and best crystals prepared were the long
transparent, pink needles prepared by treating anhydrous manganer
e
chloride with hydroxy 1 amine in absolute methyl alcohol solution.
These were fairly stable crystals* Analysis No. 4 is upon the same
crystals as No. 2, but two weeks later, the crystals being kept in
a calcium chloride dejpsicpator in a glass stoppered bottle.
The hydroxylamine was found by titanium solution and the
+manganese by adding bromine water in excess and letA stand for an
hour, then heat to drive off excess of bromine. Add an excess of
ferroussulphate and titrate the excess with permanganate.
One molecule of MnO^ oxidizes two molecules of FeSO^.
MnOg + gPeSO^ + SHgSO^ = MnS04 + (Fe)g (804)3 + SH^O
The following results were obtained upon manganese crystals:
-
Determination of hydroxylamine
No. ofWt.Crys.c.c.Ti Sol. Strength Wt.NHpOH ^NHpOH Formula of
Expt. in g. used Ti Sol , found^ in theory foundCorapound
per c . c . grams
in g.
T3.4I1 .0631
2 .0755 57,00
3 .1116 41.12
4 .0931 113.8
.0001828~."W768 44.09fo 43.9f^nCl2.BNHg0H
.00028 .03294 44.09^ 4o.68Mn2Clg. SNHgOH
.000271 .02298 20.77^ 20. 59MnClg.NHg0H
.000175 .0411 44.09;^ 44. 14MnClg . SNH^OH
+ Blair p. 112
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